Activation of the G Protein-Coupled Estrogen Receptor (GPER) Increases Neurogenesis and Ameliorates Neuroinflammation in the Hippocampus of Male Spontaneously Hypertensive Rats.
It is known that spontaneously hypertensive rats (SHR) present a marked encephalopathy, targeting vulnerable regions such as the hippocampus. Abnormalities of the hippocampus of SHR include decreased neurogenesis in the dentate gyrus (DG), partial loss of neurons in the hilus of the DG, micro and astrogliosis and inflammation. It is also known that 17β-estradiol (E2) exert neuroprotective effects and prevent hippocampal abnormalities of SHR. The effects of E2 may involve a variety of mechanisms, including intracellular receptors of the ERα and ERβ subtypes or membrane-located receptors, such as the G protein-coupled estradiol receptor (GPER). We have now investigated the protective role of GPER in SHR employing its synthetic agonist G1. To accomplish this objective, 5 month-old male SHR received 150 μg/day of G1 during 2 weeks. At the end of this period, we analyzed neuronal progenitors by staining for doublecortin (DCX), and counted the number of glial fibrillary acidic protein (GFAP)-labeled astrocytes and Iba1-stained microglial cells by computerized image analysis. We found that G1 activation of GPER increased DCX+ cells in the DG and reduced GFAP+ astrogliosis and Iba1+ microgliosis in the CA1 region of hippocampus. We also found that the high expression of proinflammatory makers IL1β and cyclooxygenase 2 (COX2) of SHR was decreased after G1 treatment, which correlated with a change of microglia phenotype from the activated to a resting morphology. Additionally, G1 treatment increased the anti-inflammatory factor TGFβ in SHR hippocampus. Altogether, our results suggest that activation of GPER plays a neuroprotective role on the encephalopathy of SHR, an outcome resembling E2 effects but avoiding secondary effects of the natural hormone.